Introduction
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The liver is a fascinating but complex multifunctional organ, characterized by its intricate 
Materials and methods
128
In this study, a human liver was used after being discarded for transplantation due to failed 
Vascular corrosion casting
134
After hepatectomy, the liver (weight ± 1.9 kg) was connected to a machine perfusion 
Macrocirculation
157
The resulting human liver cast (Fig. 1a) was imaged in globo to acquire data of the first blood . 1a ). This was done using a state-of-the-art in-160 house developed high resolution micro-CT scanner (Fig. 1d) . Two thousand images were Thirdly, a microvascular sample (approximately 2.0 mm x 1.5 mm x 1.7 mm) was dissected from 173 the superior part of the right lobe to study the smallest vessels of the liver (Fig. 1c) . To assure that 174 the sinusoids were filled during casting, this sample was imaged by scanning electron microscopy 175 (Fig. 1c) . Afterwards, the sample was imaged using the micro-CT scanner at a 2.6 µm resolution. 
188
After image processing, the vascular tree centerlines were calculated using the centerline 
Results
233
The casting procedure resulted in a replica of the human hepatic vascular system (Fig. 1a) . HA Mean lengths don't show a clear-cut decreasing trend in the first generations (especially for PV 253 vessels), but decrease in higher generations (Fig. 3d-f) . This is partially due to the first generation 254 vessel of each tree being cut to resect the liver, implying an underestimated length. Therefore, the Segmentations of the mesocirculation subsample (Fig. 1b) were more challenging than the 263 macrocirculation, because more vessels were touching each other ( Fig. 2e-h ). show equal or higher goodness of fit than those fitted to only the macrocirculation, except for the
274
HA radii (Fig. 3) . Scanning electron microscopy of the microcirculation sample shows that casting resin was 278 observed in the sinusoids (Fig. 1c) . The sample represents a complex network of interconnected 279 and tortuous sinusoids (Fig. 4) . Measurements of one hundred sinusoids resulted in a mean 280 diameter of 13.23 ± 2.36 µm. Ideally, the complete cast should be scanned at once at a sufficiently high resolution to allow 308 visualizing all vessels down to the sinusoids. However, it was technically impossible to scan a 309 total liver at a resolution of a few micrometers due to computational and software limitations to 310 process datasets with an extremely large file size. Consequently, a multiscale approach was used 311 to consecutively study the macro-, meso-and microcirculation, allowing the quantification of 13 for the macro-and mesocirculation. However, PV radii are larger than HA radii, and starting 327 from generation 4, numbers of HA vessels are higher than those of PV vessels (Fig. 3 g-h, Table   328   1 and Tables 2-4 sinusoidal structures ( Fig. 1c ; meaning that the casting resin was able to fill the sinusoids) and is 342 thought to include three liver lobules. Hereby, the vascular septa of lobules seem to be 343 highlighted by contrast agent particles (bright dots in Fig. 4a ). These particles are probably not 344 able to penetrate into the sinusoids because of their size, leaving them trapped at the vascular 345 septa, (partially) delineating the lobule borders (Fig. 4b) . Accordingly, the sample represents 346 three liver lobules (Fig. 4a-b ) and based on these contours, lobule diameters were in the order of 347 700-800 µm. As illustrated, it is not obvious to distinguish between neighboring lobules. This 
